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This may be regarded as defining the maximum separating power as a function of A. and /.
Passing on from the theoretical discussion, I will now describe certain laboratory observations upon the denning power of various apertures. A succession of such, of gradually increasing magnitude, were perforated in a piece of thin sheet zinc, and were measured under the microscope. The diameters, in fractions of an inch, are as follows:—
(1)            (2)            (3)            (4)            (5)            (6)
•0210,       -0240,       "0262,       -0290,       -0326,       -0366.
The objects, whose images were examined, are (1) a grating cut out of sheet zinc, and (2) a pair of equal round holes a quarter of an inch apart. The period of the grating is also a quarter inch, and the transparent and opaque parts are equally wide. Behind the grating, or double hole, was placed a paraffin lamp and a large condensing lens. The distance a between the objects and the apertures under test Avas about 18 feet.
The best image with a given aperture is obtained by bringing the eye immediately behind, without the use of a focusing lens. But the image formed at a sufficient distance beyond, and examined with a focusing glass of low power, is nearly as good. Thus at a sufficient distance (6) the largest aperture gives the best image, but at a given distance behind the case is otherwise. For example, when the image was formed at 8 inches distance, (2) and (3) were about equal as respects the double hole, while (1) was decidedly inferior, and that not apparently from want of light. In the case of the grating (3) had perhaps the advantage over (2).
A photograph of the double hole was now taken under the same circumstances with an exposure of 80 minutes. Aperture (2) was here decidedly better than (3), and (1) was almost as good as (2). The (negative) image formed by (5) exhibited a pair of white spots near the centre of a patch of black, corresponding t.p the state of things indicated in the curve y — 47r. The difference between the photograph and the result obtained by eye observation is readily explained by the smaller effective wave-length in the former case.
The difference just spoken of is intensified when the light is white. In one experiment upon cloud-light a =21 feet, 1 = 10 inches. In the resulting photograph, obtained upon an Ilford plate with an exposure of 30 minutes, the image from (2) was decidedly the best.
We may utilize the last result to calculate the relation between aperture and focus most suitable for out of door photography. We have
(2r)2 (- + T} = C0240)2 (~ + —} = 10-6 x 5'99 inches = 10~4 x 1-52 cm.so, however, as we shall see, takes away almost all practical importance from the proposition.
